Abstract : An appropriate treatment strategy for left main trunk (LMT) lesions is still controversial in the drug -eluting stent (DES) era. Consecutive LMT stenting cases (n = 155) between January 2008 and January 2013 in 4 hospitals in Fukushima city were retrospectively analyzed. We excluded the patients suffering from cardiogenic shock before the stenting procedure. Among those cases, 60 patients had acute coronary syndrome, and remaining 95 had stable angina pectoris. Out of 155 cases, 45 patients were treated with bare metal stents (BMSs) and 110 patients were treated with DESs. All cases were succeeded in the initial procedure. Mean stent size of BMS was 3.85 ± 0.34 mm while that of DES was 3.46 ± 0.17 mm (P<0.001). At the follow up coronary angiography (255 -day on average), % stenosis of BMS group was 26.6 ± 15.0% and that of DES group was 20.4 ± 12.6% (P = 0.006). The mean observation period for clinical events was 738.8 ± 480.3 days. Major adverse cardiac events -free rates for each group were compared and no significant differences were evident between the 2 groups (11.1% vs. 19.1%, ns). The present study demonstrated that use of BMSs would be a viable option in the treatment of LMT lesions when it is possible to use a large -sized stent (>3.5 mm).
INTRODUCTION
A left main trunk (LMT) lesion is an indication for coronary artery bypass graft (CABG) surgery in patients with ischemic heart disease (IHD), while percutaneous coronary intervention (PCI) was previously contraindicated in unprotected LMT lesions 1) . Compared to today's standards, treatment outcomes for PCI to LMT were obviously poor when plain old balloon angioplasty (POBA) was the only available intervention 2) . However, with the emergence of new devices, such as directional coronary atherectomy (DCA) catheters and coronary stents, and with the establishment of antiplatelet therapy, forward -thinking physicians began performing PCI even on unprotected LMT lesions 3, 4) . The established use of coronary stents in particular led to reports of PCI's superiority in terms of time to reperfusion in acute myocardial infarction (AMI) patients with hemodynamic instability, resulting in the procedure being included in treatment guidelines 5, 6) . Even after undergoing emergent CABG, AMI patients with LMT occlusion who go into shock have a very low survival rate. This set of circumstances yielded empirical evidence on the use of LMT catheterization mainly in patients with acute coronary syndrome (ACS). In recent years, the advent of drug -eluting stents (DESs) that drastically reduce the risk of restenosis leading to expectations of better treatment outcomes and a series of studies on the use of PCI to treat LMT lesions 7 -9) . However, it has been pointed out that first -generation DESs can also cause problems, such as late -onset thrombosis following withdrawal from antiplatelet therapy, so a consensus has yet to be reached on the suitability of DESs in the treatment of LMT 10) , in which procedural problems can be life threatening.
Elective PCI for LMT is still relatively contraindicated in principle in Japanese treatment guidelines, and if it will be performed, consultation with "Heart team" has been recommended 11) . Therefore, accurate assessment of treatment outcomes is needed in various medical facilities and regions around the country. In the present study, the PCI method and patient outcomes were reviewed and compared following PCI to LMT using either a bare metal stent (BMS) or a DES at 4 hospitals performing PCI in Fukushima City.
METHODS

Subjects
The study population consisted of 155 consecutive patients (age : 69.7 ±10.6 years) who underwent LMT lesion stent placement for angina pectoris (AP) or AMI between January 2008 and January 2013 at 4 hospitals in Fukushima City (Fukushima Medical University Hospital, Fukushima Red Cross Hospital, Saiseikai General Hospital, and Ohara Medical Center). Other than ACS subjects, each patient was received explanation in detail from the physicians for both CABG and PCI in prior to each treatment. After being given thorough information including risks, advantages, and disadvantages of both procedures, only patients who chose PCI treatment rather than CABG were enrolled in this study. Out of the 155 consecutive patients, 60 had ACS, and the remaining 95 had stable angina pectoris (SAP). Patients who were resuscitated due to shock before stent placement were excluded from the study. Coronary angiography findings were used to calculate each patient's Syntax score, which is an indicator of the complexity of coronary lesions as a whole. The Syntax score was developed as a combination of several previously validated angiographic classifications aiming to grade the coronary anatomy with respect to the number of lesions and their functional impact, location, and complexity 12) . This score was initially used in SYNTAX (SYNergy between percutaneous coronary intervention with TAXus and cardiac surgery) trial 10) , and then it has been widely used as a numerical value indicating the complexity of coronary lesions. 
Endpoint definitions
The study endpoints were all -cause death and major adverse cardiac events (MACE) defined as cardiac death, AMI (CPK ≥3 times reference value), hospitalization due to heart failure, and target lesion revascularization (TLR).
Follow -up
Chronic stage assessment was performed by gathering information on each clinical event from patient medical records at each hospital. For those who were not outpatients at any of the 4 hospitals, information was gathered by telephoning either the patient directly or the hospital to which the patient was transferred. All patients who developed clinical events were followed. Follow -up coronary angiography was performed on 107 patients at 6 to 10 months after stent placement. The post -coronary angiography follow -up rate was 69.0% (107/155). Quantitative coronary angiography (QCA) and measurement of restenosis and stent expansion diameter were then performed to evaluate the site of the treated coronary artery. A semi -automated edgecontour -detection computer analysis system (Medis QCA CMS, version 7) was used for the QCA.
Statistical analysis
Continuous variables are expressed as mean ± standard deviation (SD), and intergroup comparisons were done using Student's t -test. Survival curves were plotted using the Kaplan -Meier method, and event -free rates in each group were compared using the log -rank test. A P -value of <0.05 was considered significant. SPSS version 21.0 software (IBM, Armonk, NY, USA) was used to perform these statistical analyses. STENT THERAPY FOR LMT LESIONS IN FUKUSHIMA CITY
RESULTS
Patient characteristics and LMT lesion morphology
In consecutive cases in the registration period of this report, all patients were succeeded in PCI procedures, meaning that there was no intra -and peri -operative death and MACE. Table 1 shows the clinical characteristics of unprotected LMT patients who underwent stent treatment in the BMS and DES groups. Prior PCI was more common in the DES group, but no significant intergroup differences were observed for any of the other variables. Compared to their DES group counterparts, the BMS group patients had a higher rate of AMI (33.3% vs. 10.9%) and a lower rate of SAP (35.6% vs. 59.1%). The rate of emergent PCI was also significantly higher in the BMS group (53.3% vs. 27.3%). LMT lesion morphology was classified as follows : 1) ostium lesions, 2) mid -body lesions, 3) distal -body lesions, 4) bifurcation lesions of the left anterior descending (LAD) artery, and 5) bifurcation lesions of the left circumflex (LCx) artery. No significant intergroup differences were observed in any of these morphologies. Moreover, no differences were found in Syntax scores 12) (Table 2) .
Stent types and placement methods
The stents used to treat patients in this study were BMS (29.1%), DES (68.3%), and a combination of both types (2.6%). The following DESs were used : sirolimus - (Figure 1 ). BMSs and DESs, both of which were used in conjunction with a Y stent (culottes stenting), were simultaneously implanted in 2 patients. Single stents were placed in 91.1% of patients in the BMS group and 90.0% of patients in the DES group, and no significant differences were observed in the crossover stenting methods (Table 2) . Approximately 10% of patients in each group were treated with 2 stents, primarily using the Y and T techniques, while just 1 patient in the DES group was treated with the crush technique. Intravascular ultrasound (IVUS) was used in more than 95% of cases in both groups. The kissing balloon technique (KBT) was also performed in approximately 75% of cases in both groups, with no significant intergroup difference. Distal protection (DP) and intra -aortic balloon pump (IABP) procedures were significantly more frequent 
Evaluation based on QCA
QCA was used to evaluate treated lesions in 107 patients (BMS group : 32 patients, DES group : 75 patients) who underwent confirmatory coronary angiography approximately 8 to 9 months (BMS group : 230.0 ± 110.9 days, DES group : 265.1 ± 179.8 days) after initial treatment. Stent strut expansion diameter was significantly larger in the BMS group (3.81 ± 0.43 mm vs. 3.56 ± 0.37 mm, P = 0.006), but this was simply due to the variation in stent sizes selected at treatment. The restenosis rate (% stenosis), which is believed to be an indicator of neointimal proliferation, was significantly higher in the BMS group (26.6 ± 15.0 mm vs. 20.4 ± 12.6 mm, P = 0.006). This is a valid result when considering the respective pharmacological properties of BMSs and DESs.
Long -term outcomes
All patients who developed clinical events or no event were followed (follow -up rate : 100%). The mean observation period for clinical events was 738.8 ± 480.3 days. MACE (all -cause death, ACS, heart failure, and TLR) -free rates for each group were compared (Figure 2A) . As the figure illus- trates, no significant differences were evident between the 2 groups. All -cause death ( Figure 2B ), ACS ( Figure 2C ), and TLR ( Figure 2D ) were independently evaluated. All -cause death was seen in 1 case in the BMS group and in 5 cases in the DES group, of which 1 and 2 cases, respectively, were due to cardiac death. ACS was seen in 1 BMS group patient and 6 DES group patients, while TLR occurred in 3 BMS group patients and 9 DES group patients. No significant intergroup differences were observed in any of these study variables. The DES group was also analyzed according to first -generation stents (SES and PES) and second -generation stents (ZES, EES, and BES), but no significant differences were found.
DISCUSSION
Prior to 2012, the use of DESs to treat patients with AMI was not covered under health insurance in Fukushima Prefecture, so BMSs were often used in these patients. BMSs are associated with greater postoperative intimal proliferation than DESs, and it is a well -known fact that BMS use is accompanied by a high rate of TLR, which is caused by restenosis at the stented site 13) . On the other hand, a followup study conducted within 12 months of DES placement found that both restenosis and retreatment rates were very low, but late -onset (>12 months) stent thrombosis was higher in DES than in BMS patients 14) . Stent thrombosis is a crucial issue because it is responsible for a high rate of AMI. AMI due to LMT occlusion has an extremely high mortality rate compared to coronary occlusion in other areas 15) . The use of stents with a high risk of lateonset stent thrombosis in the treatment of LMT lesions is therefore a controversial issue. However, the use of BMSs, with their higher restenosis and retreatment rates than DESs, is also controversial in the DES era. Nevertheless, DESs such as SES and PES have been shown to pose a higher risk of lateonset thrombosis and late -onset restenosis than BMSs from 12 months after placement 16) , so if we could somehow limit the BMS drawback of restenosis and retreatment rates over the mid -term (<12 months), the use of BMSs to treat LMT lesions would become acceptable.
In the present study, there were no actual differences between the BMS and DES groups in allcause death or MACE onset after treatment (Figures 2). Endothelial proliferation in response to mechanical stress caused by stenting leads to narrowing of the vessel lumen, but this effect is more likely to occur in small vessels. Conversely, in vessels with a large diameter, restenosis is a rare occurrence, even when placing BMSs if the stent diameter is large. In LMT lesions, which were the target of the present study, the vessel diameter is usually the largest in the coronary artery, making it relatively advantageous for BMSs. In fact, the results of QCA measurement showed that the final expansion diameter after placement was significantly larger for BMSs than for DESs (Table 3) . Japanese treatment guidelines currently recommend the use of dual anti -platelet therapy (DAPT) after coronary stent placement for at least 1 month after BMS placement and at least 12 months after DES placement 17) . Moreover, very late -onset stent thrombosis has been reported to occur after placement of a SES 18) , which is a first -generation DES, so the prolonged continuous use of DAPT is recommended wherever possible in cases of placement in the LMT, in which there is a high risk when occluded. However, continued use of DAPT increases the risk of bleeding complications, and this bleeding risk is especially heightened when DAPT is combined with anticoagulant therapy for atrial fibrillation 19) . From this perspective, BMS treatment with short -term DAPT may be more suitable, particularly in patients with a high bleeding risk.
EES, ZES, and BES, so -called second -generation DESs used in recent years have a low incidence of late -onset and other stent thromboses 20 -22) . The present study included treatments performed between January 2008 and January 2013 ; 40.9% of the DESs used were first -generation, while the remaining 59.1% were second -generation. However, no significant differences in terms of either treatment outcome or prognosis were observed between the 2 generations of stents. Since global evidence has not yet to be obtained on the comparative incidences of late -onset stent thrombosis between second -generation DESs and BMSs, future studies are needed to evaluate the long -term efficacy and safety of second -generation DESs.
STUDY LIMITATIONS
Since this was not a prospective, randomized controlled trial, it is not possible to draw direct conclusions on the superiority of DES over BMS placement or vice versa. In addition, the study was limited to the local population of Fukushima City, so that the enrolled patient population was relatively small.
CONCLUSIONS
Late lumen loss associated with chronic intimal proliferation was frequent in the BMS group, but no significant difference was observed in terms of prognosis compared to the DES group. Considering the drawback of increased bleeding complications triggered by prolonged DAPT, we believe that use of a BMS is a viable option in the treatment of LMT lesions when it is possible to use a large -sized stent of more than 3.5 mm in diameter. 
